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Intradermic Tuberculin Testing in Cattle. By T. DALLING, J. H. MASON, and W. S. GORDON.
WE have carried out many tests in cattle, using concentrated tuberculin intradermically, and some of the points investigated have already been published.
Two herds of milch cows have been under our observation for the past three years, and, using the double intradermic tuberculin test twice a year, we have succeeded in separating reactors from non-reactors and in keeping the non-reactor sections tubercle free. Farm A had 103 milk cows and heifers, and, when tested in 1925, sixty-seven reacted positively and thirty-six gave a negative result. From the non-reacting cows, six were chosen for the supplying of milk for calf-rearing and removed to a special calf-rearing farm; thirty-one of the best cows were removed to a new farm. These cattle have been tested twice annually for the last two and a half years and those remaining in the herds are still non-reactors. It has been necessary to add to these herds: double intradermic testing has always been carried out on these additions before their admission to the herds.
Farm B had ninety-six milk cows and heifers. Three years ago, application of the double intradermic test showed that fifty-eight were affected with tuberculosis.
The thirty-eight non-reactors were dealt with as on Farm A, except that for one and a half years they were kept on the same farm as the reactors but in separate sheds. An occasional reactor was detected in subsequent tests, but one and a half years ago the owner took over a new farm to which the non-reacting cattle were sent: since that time no further reactors have been noted. Additions to the herd are dealt with as on Farm A. Subcutaneous tests have also been done on two occasions and the results agree with the double intradermic tests.
Calf-rearing on these two farms has been under our observation for three years. The farmer, unfortunately, insists that the calves suck their dams once; they are then removed to the farms on which the non-reacting cattle are kept and are fed on milk from these cows. Intradermic tuberculin tests have been carried out on these calves at regular intervals, and of over 100 calves so reared only two have shown reactions, while the majority of control calves kept on the original farms and fed on milk from the reacting cows have reacted at some stage in their lives to the tuberculin tests. It is then evident that the double intradermic test is a satisfactory test to employ in the cleaning up of a herd and in the testing of cows supplying milk for the feeding of calves on a presumably clean farm.
In addition to the cleaning up of herds, we have studied the reactions produced by the double intradermic method of testing on other cattle, and it may be of interest to note the following:
(a) Standardization of Tuberculin.-The tuberculin used for the tests has been standardized by the intradermic guinea-pig method, and we are convinced that a tuberculin so standardized and passed as equal to the Frankfurt standard, is an efficient preparation for intradermic use in cattle. Tuberculous cattle will not show the same degree or type of reaction in every case with the same tuberculin, in fact similar amounts of the same tuberculin, injected into different parts of the skin of the same animal, produce different JULY-COMP. MED. 1 reactions, but experience in reading reactions will cause one to classify different degrees and types of reaction as positive.
(b) Strength of Tuberculin.-While most of our tests have been made with tuberculin equal in potency to the Frankfurt standard, lately we have used tuberculin of double and even quadruple strength. In our experience, a cleaner cut reaction is obtained by such a preparation. We have had the feeling that a strong tuberculin, while giving clearer positive reactions, produced some degree of non-specific reaction even in non-reacting cattle, and that the more marked reaction in tuberculous cattle was due to this non-specific reaction. Our numerous tests, however, convince us that, allowing for an increase in non-specific reaction, a strong tuberculin gives a more definite and more easily read positive reaction than one of standard potency. In all our experience there have been only four cattle in which a very marked degree of difference in reaction has occurred when a standard and a fourfold strong tuberculin were used, and it is very probable that, using tuberculin equal to standard, these cows would have been passed as non-reactors. We believe that the benefit derived from the use of this strong tuberculin is that there will be fewer indefinite reactions recorded. Indefinite reactions do occur and some cattle will continue to show such indefinite reactions at all tests, no matter how often applied. With the use of strong tuberculin these indefinite reactions are reduced in number but are still observed. It may be that when purified tuberculin has been thoroughly worked out and is available for general work, the " indefinite reaction " will be further reduced or will disappear entirely.
(c) Comparison of Subcutaneous and Intradermic Tests.-We have tested many cows and heifers by both methods, usually leaving an interval of about one month between the two tests, and as a rule the results are in very close agreement. We have, however, records of the testing of cattle in which exactly opposite results have been recorded. In one cow only have we observed that positive reactions were obtained by the use of tuberculin subcutaneously, while the intradermic tests were negative. This cow was tested on many occasions and never once did she react to the intradermic tests, while on every occasion a typical temperature chart followed the use of diluted tuberculin subcutaneously. This cow died, and post-mortem examination showed advanced generalized tuberculosis, which was confirmed by guinea-pig inoculation.
In five cows only are we able to record the reverse, viz., they reacted to the intradermic test while subcutaneous tuberculin gave no reaction. These cows were tested intradermically and a month later received a dose of tuberculin subcutaneously. They reacted typically to the first test but gave an entirely negative reaction to the second test. In six months' time they were again tested by both methods, one month elapsing between the tests, and the results were as before. These cows are now isolated and will be subjected to further testing in the near future. It should be noted that a double dose of tuberculin was used for the subcutaneous test and temperatures were taken every three hours after injection.
Cases of similar results are recorded in the literature, but after a series of over 300 tests by both methods these five cows are the only ones which in our hands have yielded such results.
The conclusion one would draw from the large series of tests we have carried out is that the double intradermic method of tuberculin testing is reliable and the amount of error is probably somewhat smaller than when the subcutaneous method is used.
Discussion.-Dr. LESLIE SHEATHER asked how the quadruple strength concentrated tuberculin was prepared.
Dr. F. C. MINETT asked whether, in Mr. Dalling's experience with the double intradermal test, it had not been observed that young tuberculous bovines reacted more intensely than older ones.
Major-General SIR JOHN MOORE asked Mr. Dalling whether, in view of the fact that the standardized tuberculin gave no reaction and the tuberculin of quadruple strength did, he considered the former tuberculin was perfectly standardized or not.
Mr. GEORGE W. DUNKIN: Mr. Dalling has stated that when cows which had reacted to the double intradermal tuberculin test give birth to calves these calves were permitted to suck their dams once only and were then removed to tubercle-free premises. Was it to be assumed therefore that the colostrum of tubercular cows did not contain the tubercle bacillus ?
Major DALLING (in reply) said that in his experience the degree of reaction among young tuberculous bovines was neither greater nor less than that observed among older animals. The standard tuberculins used for comparative tests had been standardized on guinea-pigs and cattle very many times. He was well aware that the colostrum of tuberculous cows might contain tubercle bacilli, but unfortunately, to meet with the owners' wishes, the risk of young calves being infected with tubercle from such colostrum had to be taken. He could not, off-hand, give the contents of the medium used for the production of quadruple strength tuberculin.
The Transference of Immunity from Ewe to Lamb. By T. DALLING, J. H. MASON, and W. S. GORDON. DURING the course of our researches into lamb dysentery we devised a method of protecting lambs from dysentery by the inoculation of the mother sheep with a toxin-antitoxin mixture, prepared from the toxin of an anaerobe isolated from lesions in naturally infected lambs. Field results bear out that lambs are protected by such a method: thus in 1926, 2 34 per cent. of lambs born from inoculated ewes -died of lamb dysentery, while 18 *44 per cent. of lambs from uninoculated ewes died. The figures for 1927 are 0-87 per cent. of lambs from inoculated ewes died, while *804 per cent. of lambs from uninoculated ewes developed lamb dysentery.
We have carried out a series of experiments which show that the inoculation of ewes with the above mixture causes the formation of antitoxin in their serum and that lambs born from such sheep have a similar amount of antitoxin.
Method of Testing Serum for the Presence of Antitoxin. A standard toxin was made by growing the anaerobe in meat broth for 12-15 hours, filtering through paper pulp and sand and then through a Berkefeld filter. The filtrate is precipitated with ammonium sulphate, the precipitate is dried in vacuo and the residue is finely powdered. A weighed amount of this powdered toxin is -dissolved in saline solution when tests are to be carried out. The toxin in this powdered form has retained its toxic and other qualities for many months. Experiments were carried out to determine the minimum lethal dose of the toxin by the mouse intravenous method, and the minimum skin-reacting dose by the guineapig intradermic methods. The smallest amount of toxin causing the deaths of mice and causing skin reactions in guinea-pigs, was used in the testing of the antitoxic -content of the sheep sera. Fatal or reacting doses or multiples of them are mixed with 0-2 c.c. of serum, the mixtures allowed to stand at room temperature for about one hour and then injected into mice intravenously or into guinea-pigs intradermically; results are read in the mouse experiments in twenty-four hours and in the guinea-pig tests forty-eight hours later.
Testing of Serum from Inoculated Sheep. Tests of many samples of serum from inoculated sheep have been made. Table I is the result of tests carried out on samples from ten sheep which were
